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We have developed pH-sensitive nitroxide radical-containing nanoparticles (RNPN) prepared by a 
self-assembling amphiphilic block copolymers (PEG-b-PMNT; poly(ethylene 
glycol)-b-poly[4-(2,2,6,6-tetramethylpiperidine-1-oxyl)aminomethylstyrene]). This self-assembled 
RNPN disintegrates at pH below 7.0 because of a protonation of amino groups in the hydrophobic 
segment of the PEG-b-PMNT, thereby resulting in an improvement in ROS scavenging activity. Using a 
renal ischemia-reperfusion induced acute kidney injury model in mice, the protective effect of RNPN 
was evaluated. The formation of polymeric micelle in bloodstream and disintegration of RNPN in injured 
kidney area were confirmed by electron spin resonance spectra. Due to these characters, the RNPN 
showed extremely high ROS scavenging activity and renal protective effect, compared to low molecular 
weight nitoroxide radical derivatives. It is interesting to note that the side effect of nitroxide radicals was 
markedly suppressed due to the compartmentalization of nitroxide radicals in the core of RNPN in 
untargeted area. On the basis of these results, this system is expected as a new medication for therapy of 
various oxidative stress injuries. 
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撮像したところ、癌組織周辺に RNP が EPR
効果(Enhanced Permeation and Retention Effect)
により集積することが確認された (図 4)。 









 まず RNP のニトロキシドラジカルを ESR に


























図 2. RNPN および RNPO を投与した後の血圧変動
 
図 3. RNPN と RNPO の血中滞留性 
 
 





RNPN および RNPO の ESR スペクトル(a〜d)
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